A positive residue in the hydrophobic core of the Escherichia coli lipoprotein signal peptide suppresses the secretion defect caused by an acidic amino terminus.
The signal peptide of secretory proteins requires a basic amino terminus followed by a stretch of hydrophobic residues to effect efficient translocation of precursor proteins. Replacement of the positively charged amino-terminal residues of prolipoprotein by acidic amino acids decreased the rate of precursor translocation (Inouye, S., Soberon, X., Franceschini, T., Nakamura, K., Itakura, K., and Inouye, M. (1982) Proc. Natl. Acad. Sci. U.S.A. 79, 3438-3441; Vlasuk, G. P., Inouye, S., Ito, H., Itakura, K., and Inouye, M. (1983) J. Biol. Chem. 258, 7141-7148). We demonstrate here that an arginine residue, but not an aspartate, when localized at position 9 of the hydrophobic region of the lipoprotein signal peptide, is able to suppress intramolecularly the processing defect caused by an acidic amino terminus. Furthermore, when present at position 14 of the signal peptide, this positive residue, but not aspartate, was able to support efficient translocation of unmodified prolipoprotein. This demonstrates that a positive residue can restore the function of a severely defective signal peptide and need not be localized at the amino terminus to do so. Both aspartate and arginine substitution at position 14 of the lipoprotein signal peptide stimulated prolipoprotein synthesis. This effect was position-specific, did not require precursor translocation, and was dominant to the inhibition of synthesis caused by an acidic amino terminus.